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J生!bsh'a<:t A. total of 24 speci巴sc1istributec1呂mong18 genera of elasmobranchs旦T色
systematically c1escribed from the九!Iioceneformations and the PI日istoceneZuka，Vla 
Formation in the Hokuriku District. ちおid記S OJ.le speーしiesl守(yliorhinuskascnoi new to 
science， they consist of l-exanchus gigos， Daluiias licha. Squalus cIT. serric7ilus， PristiojJhur. 
US sp.， Ra.iidae， gen伐 sp.ind巴t.，Rhinottem sp.， Squatina sp.， Eugom〆ωduιacutis幻問 E.
CUヲ:pz正iatus，OdontasjJis uolax， AlojJias 5U戸erciliosus，Ce!orhiηus maximuふ Carcharocles
mcgalodon， Parotodus benedeni. [SUYUS desori， L hastal必， 1. tlanus， 1.0λ:yrl1η1，('/zU8，ωωw 
odoη cmτJωrias. lierni戸ristisSfrra， G'aleocerdo aduncus， CarcharhiJlls eg，円~loni， C βγお口必，
C. acant!lOdon， and Carcharhinidae， gcn.日tsp， indet. 
Seven elasmobranch assemblag邑schronological1y distinct are recognized and the lat巴
C邑nozoicpal.eoenvironm日ntis infe了redbased 0ロtheassembl旦ges(Tabl日6).
In[r1Jl，lnction 
In thεHokuriku Ishiwara first describεds悦inefossil elasmobranch teεth 
from the Nliocene in tbε トJoto Peninsula. Aftεr thatフelasmobrandlfossiJs were 
reported Kamei N ishimoto et al. Goto and Akabane Karasawa 
ヲIVlatsuuraet al. and Yasuno Matsuura ancl Horita 
Goto and Goto (1987) and and 1"J omura (1987). 
Recεthe writεr could obtain about one thousand of the elasmobranch 
vertebrae and rostrai teeth from th日刊，/iioceneformations as the 
the Andaibara the Sekinobana Formation， the 
社1日 MaenamiFormatiol1， the Hannoura the Suso 
Izumo lVIember of thεHorimatsu Formationラ theTakakubo Formation， the Kurahara 
Formation and the and the Pleistocene Zukawa Formation iIn the 
Hokuriku district. This paper deals wi1:h the and distribution of 
the elasmobranchs of the Hokuriku district. 24 species among 18 genelめaare 
described. A new “Cai: is described 
on the basis oI teeth materials from the Suso Formatiol1. A tootl1 of the basking shark 
Ceiorhinus is found from the l¥"aεnami which is the first record of tne fossil 
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tootr: from thε I'/fiocene formations 
Seven elasmobranch characterized bv the association of sεveral dominant 
genera are recognized. On the basis of the distribution of the 
the Late Cenozoic sequence in the district is divided into 6 zonules. The 1，'OI.H:;'U'Cli V rOll1rflerit 
indicated each elasmobranch assemblagεis to the and 
the distributions of the recent genera. 
The described specimens are at the of Earth 
of Kanazavv3. 
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Geul⑪giil: amll 
The Late Cenozoic arεwell 
1¥l1r. :~Hroakj ShimoA.a'012c and rvlr. Hideki 
NJ:r. Hideo Komatsu of Kanazawa City in 1shik 
in Toyama and Isaika'Na PrefecturεS. 
caγry rich and varied marine invertebrate and vertebrate faunas. As to the strati-
classification of the Hokuriku the readers can児 ferto Kaseno and 
I¥[，iterials of fossil elasrnobranchs 01 which this paper is based were obtained from 
the 14 localities 1)。
Locality L 
Location : COelst of Kamogaura， Wajimazaki-machi， V:Tajima City [37" 24' 15"N， 136' 
Lithology， streltigraphic position and geo!ogic age : Fine-grsined calcaγ己OU8sandstone and mediu111 
grained sandston日ofthεMiddle Miocene 1可ヨjimszakiFonnation， CN5a of Calcareous N annoplanktoi1 
Zone by Okada and Bukry (Kami et 1981) 
EIasmobranch species : Dalatias iicha， Squalus cfr. sernculus.， Rajidae， gen. et sp. indet.， Eugom戸hodus
acutissima， Odontas戸!svo必X，Caγcharocles附egalodon，Parotodus benedeni， I，urus desori.よhaslalis，工戸laη討S，
Carchaγhinus egerloni， C.戸ηscus.
Associated fauna : foraminifers-Bolivina cfr. robusta， Cassidulina subglobosa， Cibicid正ssp. ; molluscs 
Late Cenozoic Elasmobranchs from 
-Fissidentalium yokokamai， Gloripallium C11ωsivenium， Lucinoma acutilineatum : Echinoids-Linthia sp. 
Locality 2. 
Location : Andaibara， Monzen-machi， Fugeshi-gun [3T 19'N， 1360 47'N] . 
Lithology， stratigraphic and geologic age : Fine-grained ca1careous sandstone of the Middle Miocene 
Andaibara Formation， CN5a of Ca1careous Nannoplankton Zone by Okada and Bukry (Kami et al.， 1981). 
Elasmobranch species : Isurus hastalis，よplanus.
Associated fauna foraminifers-Cassidul仇asubglobosa， Cibicides spp. ; molluscs-Fissidentalium yo. 
koyamai， Gloripallium c円assivenium，Luαnoma acutilineatum 
Locality 3. 
Location : Sekinobana， Togi-machi， Hakui-gun [3T 12' 40"N， 136・41'30官] • 
Lithology， stratigraphic position and geologic age : Pebbly conglomerate， coarse-grained sandstone， 
coquina and fine to medium-grained sandstone of the Middle Miocene Sekinobana Formation， CN4 to 
CN5a of Ca1careous N annoplankton Zone by Okada and Bukry (Kami et al.， 1981). 
Elasmobranch species : Hexanchus gigas， Dalatias licha， Pristio.戸horussp.， Rhinoptera sp.， Squatina sp.， 
Eugomphodus acutissima， E.ωψidatω，Odon郎防 volax， A lopias su.ρerciliosus， Carcharocles megalodon， 
Isurus desori，よhastalis，よ戸lanus，HemiPristis serra， Galeocerdo adu四cus，Carcharhinus ege対oni，C. priscus， 
C. acanthodon. 
Associated fauna : foraminifers-Buccella tanai， Cassidulina maな'areta，Cibicides spp.， Globigerina spp 
molluscs-Ostrea sp.， Chlamys sp.， Fissident，ョliumyokoyamai， Gloripallium crassivenium， Lucinoma 
acutilineatum ; echinoids-Linthia sp. ; mammals-Paleoparadoxia sp. 
Locality 4. 
Location: Kadoshima， Noto-machi， Fugeshi-gun [3T 17' 20"N， 13T 8'E] . 
Lithology， stratigraphic position and geologic age : Coarse-grained sandstone of the Early Middle 
Miocene Higashi-innai Formation， N. 8 of Blow's scale. 
Elasmobranch species Squalus cfr. serriculus， EugomPhodus acutissima， Carcharhinus egertoni， C. 
ρnsα15. 
Associated fauna : molluscs-Ostrea sp. ; osteichtyes-Diodon sp. 
Locality 5. 
Location : Maenami， Anamizu叩machi，Fugeshi-gun [3T 12' 45"N， 13T 4' 10"E] . 
Lithology， stratigraphic position and geologic age Fine-grained ca1careous sandstone and pebbly 
conglomerate of the Middle Miocene Maenami Formation. 
Elasmobranch species : Eugom，帥odusacutissima， E. cusPida白15，Odon郎:pisvolax， Cetorhinus maximus， 
Carcharocles megalodon， Isurus desori，よhastalis，工戸lanus，Carcharhinusρriscus， C.acanthodon. 
Associated fauna : molluscs-Kotorapecten kagamianus ; mammals-Paleoparadoxia sp. 
Locality 6. 
Location: Hannoura， Notojima-machi， Kashima-gun [3T 6' 20"N， 13T 56' 45官]• 
Lithology， stratigraphic position and geologic age : conglomerate of the Middle Miocene Hannoura 
Formation 
Elasmobranch species Hexanchus gigas， Eugomphodus czゅidatus，Carcharocles megalodo向，Isurus 
desori， 1.hastalis，よPlanus，Carcharhim俗 ρ出cus，C. egertoni. 
Associated fauna : mammals-Paleoparadoxia tabatai， Meso戸lodo叩 sp.
Locality 7. 
Location: Hannoura， Notojima-machi， Kashima'-gun [3T 7'N， 1360 56' 50"E] 





Elasmobranch species : Hexanchus g伊 s，Squallぉ cfr.se門~iculus， Pristio戸horussp.， Squati叩 sp.，Eugom 
ρhodus cuspiぬtus，Carcharocles megalodon， Parotodus benedeni， Isurus desori，よhas必li5，工戸ia附 5，S正ylior-
hinus kase河口 sp.nov.~ Caycharhinus egertoni， C.ρrzsc討s.
Associated I呂田Ia: sponges~ Aphrocallistes Sp 
Locality 8 
Location : Hiuchid.ani， Shika~rJ叩chi ， Hakui~gun [3T 27'N， 136' 48' 45"E] 
Lithology， stratigraphic position and geologic age Fine~grained standstone of the Middle Miocene 
Izumo M.ember of the Horimatsu Fonnation， CN5a of Calcareous NヨnnoplanktonZoロeby Okada and 
Bukry (Kami et ai.， 1981)。
Elasmobranch species Eugom戸hodusCUS]うidatus，Carcharocles megalodon， Isurus hastalis，よplaηus，
Scyliorhinus kase冗oi，Carchaγhinus prisc肘S
Associated fauna : molluscs : GloriPallium crassiveηium ; sponges-fl戸hrocallisfessp 
Locality 9 
Location : 'Ji1 akihara， Kanazawa City [36' 45"N， 136' 46' 50"E] 
Lithology， stratigraphic position and geologic age : co日glom日rateof the basal part of th巴Takakubo
Formation (Late Miocene) 
Elasmobranch species : Carcharocles megalodo符，hu門，tShastalis， Ca7'charhin討strzscus， 
Locality 10 
Location Futarnョta，Kanazawa City [36' 3' 40"N， 136' 46' 35"E] . 
Lithology， stratigraphic position and geologic age : conglorrlerate of thεbasal p呂rtof the Tak旦kubo
Formation (Late Ulioc色ne)。
Elasmobranch species : Cardωrhiηus priscus 
Locali ty 1. 
Locatioロ Kurahara，FukumitsInnachi， N ishitonami←gun [36' 35'N， 136' 50'E] 
Lithology， stratigraphic position and geologic ag己。 andesiticsandstone of the Middl巴[叫iocene
Kurahara Formation， Cl¥15a of Calcareous ]¥) annoplankton Zone i口yOkada and Bukry (Tsubollchi lVlS). 
Elasmobranch sp巴cies: Carcharocles megalodo符，isurz必 hastalis，Isurus planus，ζarcharhinus priscus， 
Assod31ted faul131 mol!uscs~ Kotoraμcten lzagamia河USp Mizuhotecter(が?ntt'rai
LocaIity 12. 
Location : Futamata→machi， Kanazawa City [36' 41'N， 136' 50'E]。
Lithology， stratigraphic position and geologic a群。 andesiticsandstone of the l¥f(jdc11e Miocene 
Kurahara Formation， CN5a of Calcareous N品nnoplanktonZone by Okada anc1 Bukry (Tsubouchi MS)ー
El.asmobranch species : Carcharoc/es megalodo対，Isuアushおおb:s， lsurus戸laηus，Carcharhinus TァZSCUS
Associat日dIauna : lTIoluscs-l('οtoratecte托 !iaganzia日ク Jl!Iizuhoteclenkz"murai. 
Loca!ity 13 
Location : Kinjo-san， Daishoji-machi， Kaga City [36' 19' 50ぺ可， 136' 19'E] 。
Lithology， strョtigraphicpositio口andgeologic position Sandstonεof the MiddlεMiocene Daishoji 
Formation 
Elasmobr呂nchspecies . Carcharhinida日ヲ gen.et sp， indet 
Associated fauna mol1uscs-Anadara cfL malziya円lai，Chlamys haηzawae， Mizuho戸ectenlzimuア'az，
Cultellus izumoensis， アritellayoshidai (Bito et al" 1979). 
Locality 14 
Location : Zukavva， Takaoka City [36' 45' 50"]¥)， 136' 58'E] 
Lote Ceηωoic .ElasJ'nobra7-'lchs 
Litholugy， Stl立tigraphic 弓iticnanc1 geologlc age : Calc8.f巴oussancl~~tone of the Ea.:dy Pleis1:ocE:ne 
Zl1ga'va :0"ωm日tion，
EJ.asn10hranch speci巴s: COTcharodo1Z can.:harias， fSU7ltS OX]ワhinchus)Carcharhけ7USSPP 
Associated fauna : n101'u.scs-111izuho仰clenjJocuhノtn，似 tokyoen5'おhokz口ilzuensis
~~Ia呂mobraIlirCh
A tota1 of 29 to 20 genera of the ela5mobranchs ha.vc been found Irom 
thεthc Pliocθ!1(己 anc1the Pleistocenεfm・n戸lati.onsin the Hckuriku district 
1)， T1ε Iist in Tabie 1 Vifa:s from the resuIts of the present as wen as 14 






















Locality 27 ; 
28 ; 
The Kurosεdani Formation and 




The N ajimi Formation 
I'he Iori Fcrmauon and 
The 1'，]anao Memb巴r the Akaura Formation 
The Hosokubc Fonnatio日 and 
The N ozaki Formation 
i、Janao The Akasaki Fonnatio!1 
The Formation 
The Omma Formation (Matsuura et 
Kanazawa TheOmma For勾mation et 





Elasmobranch from each formation is characterized sεveral dominant 
genera and a1so some subdominant ones. The seven elasmobranchεs which 
are shown in Tabie 3 can be discriminatεd in the Late Ce!lOZOiC beds of the Hokuriku 
district. On the basis of the ranges of the shark mentioned 
above (Tabie 2 and it is 10 6 zonulεs in the late Cenozo1.c marine 
show1I ¥1 Table 4， association of elasmo. sediments in the Hokuriku districc As is 
branch at日very horizons. Association of il1 each 
and the relative abundance i1 the of OCClclrrence is summarized in 
Table L1 
The iIl the association of took at horizons at about 
15 3:1d 13 Ma in thεI¥江ioceneage. Tt:e elasmobranch f2:Jna existed to 15 1¥，1[a is 
dominated of the fa;，mas fro，n 15 to 13A !V!昌 contail1 of 
Isurus and ひm戸hodusas dominant elements in addition to the of 
and the fauna after 11 IVfa ;s do:~ninated Carcharhinus. tvvo transformations 
of elasmobranch faunas are clearlv reco¥znized 15 t，;1a and between 13A and 11-5 ~，lI a. 
A5 far as thεelasmobranch faur:a in the district is no fossil records havεbeεn 
knovvnロthein1:er'1a1 from 13.4 11 rvIa and 5 to 3 rぱ
the 
Palieo企nVln:mrllients
Table 5 shows the climatic and the 
shark genera. Th色
and thεmode of Hfe of 
and コ oftheεand the 
Quaternary elasmobranch to the climatic and 
distributions of t.he recent elasmobranchs 
1. 
are neritic sharks in the to 
cal seas. This fauna does not inciude 句 forms. On the basis of the elasmo・
branch to shallow sea environments can be inferred. Espe回
the fauna of the Formation et 1985) contai.ns Aetobatis and 
which are the c1wellers Jn the 
2. Is附 '115一




which are distributed in the 
con-
The 
frequency oI these is， however， very Iow. The environment inferred the elasmobranch 
is to temperate shaliow seas influenced 'Naters 
high sea-vvater terムperaturein the upper 
3.1sμrus -Carcharhinus 
Generic of this is similar to that of the fonner fauna but this 
Lale C行zozoicElasrnobranchs fY(nn 
as a c10minantεlement. the 
孔ektonforms in to seas is very 
frequ合ncyo:f benthic forms in shallow seas are fouγld relativモIyvεry low. 
在nelement of tropicalεnvironmεnt， the genεra of troDical to 





ass企 mayindicate neritic to 
aturε. 
cnvironment under warm sεa-water temper凶
三
i日similarto that of the fonner The 
of There are 10 g台工Ierawhich are character 
istic to shaI10vJ seas and seas. This indicates neritic to epipelagic 
environment havinglivarロ]Sεa--'Naterεmperature. 
5. Carcharhinus 
This reprεsents shallow 日a己nviromnentwith ¥Narm water 
6. Caycharodon 
This as:sernliJlag日isdominated a neritic to dweller 
world¥町idεdistrib叫ions.
εI1ITlronment 
may refiect tI1e neritic to 
7. Carcharodon-Carclωrhim必








indicates nεritic to 
Gem必 HexanchusRafinesque， 1810 
1780 
Hexanchus gigas 1861) 
1， Figure 1) 
1861 Notid仰 usgigas Sismonda. p. 460司 pl.1， fig. 13. 
1907 H.ψtranchias andersoni J ordan. p. 101， fig. 3 
1969 NotidanusρrimigcniωAgassiz : Menesini， p.9， pl.1. fjgs. 1-6. 
1983 Hexonchus sp. : Uyeno et al， p.29， pl. 1， figs. a-1 
1984 Hexanchus sp. A : Uyeno et al.， p.136， pl.1， figs. 1-4， 7-9 
1985 liexanchus SD. 1・Itoigawaet al.， p.26， pl.4， figs. 4-19 




Materials Three upper tヨ巴thspecimens (KUE1645-1647) [Imn Loc. 3 one lower tooth specimen 
(KUE0001) from Loc. 6. 
: Teeth much different betweεnupper and lov1er upper 
teeth with cusp， follovved Gne to a few small ，Iaterョ ondistal side ; 
iower teeth with cusp serrations at mesial side and many lat日ral
on distal side ; roots rectar:gularラwideand thin。
Descriptions : Upper teeth r ε main 0 日ly cusps croパ川1
w氾eak王 cut此ti泊ng slender久 andcα ムlC臼沼alはLLower tooth (KUEOOOl) possess 
cusp and tvvo 1ateral on distal part crown ¥lvith edg色;
crown bears primary cusp wii:h fine serrations at luesial direction mesial and distal 
→; labial face sl日 cor泊yve:文?丈 and;江ir日19U礼mlfaσCεnη-loderat巴lyconvex E 
and thin. roor 
Remarks from the Nl:iocenεFormation of N orth 
America 1907) has thick crown<.;vfth fine serrations on the mesial 
'12.in cusp. Thεcharacters of the spεcies 日coincidewith ones of H. 
H. andersoni are considered to be synonymous with }-1. Notida幻凶戸γ rriï，s:ell"U~ from 
on the mesial side. 
in H 
H. sp. A i!.om the 
has the cusp with fine serrations 
but inclu.ded 
1984)， 1王sp.1 and H. sp. 2 
from the fv1!iocene lV[izunami et and 1-1. sp. from the NIiocene 
Chichibumachi Group ei are identicalwith H. on the basis of teeth 
charactefso 
Occじrrence: The is known to ccur in the Miocene formations as the Hanηoura 
the SじsoFormation and the Sekinobana Forrr斗atw門戸
Order Sqcaliformis 
Dalatidaε 
Genus Dalatias 1810 
licha Bonnaterre. 1788 
rangεEocene-Recent 
Dalatias licha 1788) 
1788 Squalus licha Bonnaterr記フ p.12. 
1977 Scymnorhi悶uslicha (Bonnateγr針。 Landini，p. 120， pl.1， figs. 21-34 
1983 Dalatias sp. Karasawa， p.18， pL 53， fig. 7. 
1984 Dalatias Zicha (Bonnaterre) : Kε 巴S，p. 209， Iigs. 21-28. 
1985 Dalatiωiicha (Bonnaterre) : Itoigawa et al.， p.4守pL21， figs. 24.-29 
Materials One lOV¥ler tooth specim巴n(KUE0057) from Loc. 3 
Teeth r:uch different betV¥1een upper and lower upper 
Lafe Cenozoic Elasmobranchs from 
teeth small， needle-shaped ; lower teeth large， bladelike， triangular and bear fine serrations 
; roots rectangular and have medium labial hollow. 
Descriptions : Lower tooth (KUE0057) lacks root ; crown with serrated cutting edge， 
small， acute triangular， wide and thin ; mesial and distal margins slightly concave ; labial 
face nearly flat and lingual face slightly convex. 
Remarks : Dalatias sp. from the Miocene Wajimazaki Formation (Karasawa， 1983) 
quite agrees with D. licha in the characters of crown. 
Occurrence : The Miocene Sekinobana Formation. 
Family Squalidae 
Genus Squalus Linnaeus， 1758 
Type species : Sqω加 αcanthiasLinnaeus， 1758 
Geologic range : Cretaceous-Recent. 
Squalus sp. cfr. S serriculus Jordan and Hannibal， 1923 
(Plate 1， Figures 3， 4)
Materials : One upper tooth sp巴cimen(KUE0059) and three teeth specimens (KUE1483-1485) from Loc. 
4 ; onelower tooth specimen (KUE0060) and twenty fragmental teeth specimens (KUE0200-0211， 1298-1315) 
from Loc. 7. 
Descriptions : Teeth small and very similar between jaws ; upper teeth triangular， 
narrower， and more upright than lower teeth ; crowns with serrated cutting edge， low， wide， 
and thick ; apexes of cusps strongly oblique to distal side ; mesial margins slightly convex 
and distal margins nearly straight ; labial faces slightly convex and lingual faces moderate. 
ly convex ; bases of crowns with notches on distal direction ; bases of labial faces protruded 
to radical direction ; bases of labial and lingual faces of crowns with basal processes ; roots 
with medium labial hollow， rectangular， wide and thick. 
Remarks : This species has the largest tooth among al living and fossil species of the 
genus Squalus. The characters of this species are very similar to ones of S. serriculus from 
the Miocene Formation in California (Jordan and Hannibal， 1923) by having large crowns 
with serrations. Squalus sp. 1 from the Miocene Mizunami Group (Itoigawa et al， 1985) 
has the same characters as those of S. serriculus. It may be identical with S. serriculus. S. 
almeidae Antnes and Jonet from the Miocene Formation in Europe (Antnes and Jonet， 
1970)， S.sp. 2 and S. sp. 3 from the Miocene Mizunami Group (Itoigawa et al.， 1985) have 
smaller teeth with no serrations. Therefore， these three species are specifically different 
from this S. cfr. serriculus. 
Teeth of S. serriculus are large and bear the serrated cutting edges. These characters 
are quite identical with those of Meg，αsqualus ortiensis (Winkler) from Upper Paleocene to 
Eocene in Europe. Phylogenetic relationship may exist between S. serriculus and M. 
ortiensis. S. cfr. serriculus occurs in the Early to early Middle Miocene deposits in N orthern 
Pacific region， including J apan and California. 
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Genus IVluller and Hε1837 
Pristis cirratus Lathamヲ1'794
Geologic range : Crεtaceous-Recent。
TJn1JVioruc Sp. 
1 ) 5) 
Nlaterials : One rostral tooth specimen (KUE0061) from Loc. 3， threεrostral teeth specimen (KUE0212 
0214) from Loc. 7. 
Rostral tee':h lack roots crowns slender，ワ aロαthin apexes of 
cusps rou日ded; mesial with sharp cutting convex and distal 
with very weak concavε; basεs oI crowns rounded ; both of faces 
flat. 
Remarks : The crovV'ns of the descI 
character is related 1:0 that P lineatus from the 
This 
P. sp. 
from t1色IvIioceneMizJ.nami GrouD anc1 che livimt SDεcies‘p 1むJtin our collec 
tions specimens are available a:l.d the further discussion is difflcult. 




Rajidae， gen. et spo indet. 
1 ~ 6) 
l¥.hterials : One tooth specimen (KUE0063) fwm Loc. 1 
tooth material remains crown， very sma!! ; occulusal face 
round pentagon， 
direction 
concave lingual part of occulusal face to 
Remarks As the is further discussion is difficult 
th色 crownshows the tooth charact色r. T'0lO indiscriminatec1 
has been report氏1from thεMiocene Mizunami et 
of 
In 
these the crown bears the occulusal suγfaces to coronal direc 
tiono In this respect， the 
from the Mizunami 
from the Formation differs from the 
Occurrence The Miocene Formation. 
Fami1y 
Genus Rhino戸teraCuvier， 1829 




， Figure 7) 
Materials : Two fragmental teeth sp色cml日ns(KUE0080， 1(00) f1'om Loc. 3 
Teeth wide and thin crowns杭rideフ andthin occulusal 
surfaces flat or convεx ; labial and lingual faces with many striae 
concave : cεrvical bands clear anc1 thin ; roots with 
thin. 
Rεmarks the at hand are irnperfectly 
di匂agnosticcharactεrs of the gε叩I口1γusRhinη10戸t必e-v叩zγ，
and 
exhibit 
from τη1 the Miocene forれmat討ionsin Eu江IfOPε(LeI口'ichιe，1927司nd and 
Sp. from the Miocene Formation in 19(9)， and R. sp. from thと Miocene
Mizunami eL 




(Platε1， Figure 8) 
J'vlat巴rials: On色toothspecimen (KUE0400) from Loc. 3 ; thr己巴 te色thspecImens (KUE0062， 1288-1289) 
from Loc. 6 ; on己toothspecimen (lて 1.JE1 ~!'90) Irom Loc. 7. 
Teeth lackγoots， small， slenc1εr， 
distal and mesial 
， crowns 
labial faces 
racεs convex ; crown bases wide ; bases of labiai 
faces with basal processεs. 
Remarks : These teeth are impcrfect in but coincide with the t出 thof the 
genus in the characteristic oI crowns. They are similar to those of welI-known 
Miocene species， S.subserrata and S. sp. from the Miocene Mizunami Group (Itoigawa et 
1985) and it is difficult to makεa clear distinction among them. 






。じarchariastaurus Rafinesque， 1810 
Remarks : The genus 
1月ThitewiC'1 type 
was divided into three genera 
O。汐よ
Carcharias andWhite with type C. taurus. Afcer thatシ was
classified that PaYlαηthe type of P，♂rαdontaspzs， was synonymous 
with taurus I'v1enesini and Schultz the 
and included 
acutissim.a and 0. tVi!O 
specie、雪groupsin recent of Odontaゆis.i:he 0. taurus group and 0. group. The 
MiocenεIossil can.， be classified into the two spe，こiesgroups. He included O. 
acutissima and 0. in the 0. taurUeヲgroupand O. mallosica in tIliε0. group 
White as the genus. Th(ョ
。• acutisszma and 0.初 VJeretransferred 
to C0n1-P3幻10(1984)， the genus， 
Caγcharias taurus ，md the ol11er 1S the genus 
C./針。x。
Gill with type 
I agree with the 目 1nmy acutissima and 0. 
be transferred frorn 
synonyrJ丘?
and 0 were included in the 
1n the 




1843 Odo河taゆisacutissima Agassiz， p.294， pl.37a， figs. 3， 34. 
1927 Odontaspis acutissima Agassi，z : Leriche， p.57， pi.8， figs. ←8 
1969 Od口河tas戸is(Synodonlaspis) acutissima Agassiz : Men日sini， p. 10， pl.1ヲfigs.7-14 
1970 Odontιspis laurus Rafinesque Antnes and J onet， p.133， pl.4， figs. 5-ll 
1970 Odo町己ωjうisacutissz'ma .l¥gassiz : Cappetta1 p. 29， pL 2， figs. }-16 
1983 Odontas戸zsaC釘tissim，aA.gas三iz: Kar21sawa， p.35， pl.53， Iigs. 18" 19 
1983 Odontaspl:s sp. Uyeno et al.， p.30， p1.4， figs. a-i. 
1985 Odoηtas戸isacutissinta Agassiz Itoigavva et al.， p.35， pl.12， figso 5， 6， 14; pl.13， figs. 1-28 
can 
Matεrials : Three anterior teeth specimens (KUE0024， 0025， 1716) from Loc. 1， fomt巴巴nanterior teeth 
speC1ID己ns(KUE1676-1690) fγom Loc. 3 and two m1t芭riorteeth specimεns (KUE1481， 1482) from Loc. 4 
: A of characterized striae on lingual face. 
roots， very similar between andε;αowns with 
s!ender， erect or and reflexed iロlingualside 
Latc CO宮川口icElaslIIubnmchs fm制
refl日xedin labial side ; bbial faces flat and faces 
with 30m!? fine 
Rθlnarks t-，-ntnεs and rεt11εoccurrencεof Odoη taurus 
from. the首長/[ioceneFormation in ]、hisspecies isεto 
acutissima the白仁rovvnwith striac， Case described 0 
aculIssuna from the Miocene Formation in Gεbut the teeth of thε111 well 
[0 0. mallosica the characters of crowns that bear one or tvvo pairs of latεral 
and no striae， O. sp. frorn tbeε et al.， 1985) and O. sp. from 
the Miocene (]uchiburnachi GrouD IUv行noι、 canbe identified wァith
acutissin:ωranges from 
ctα1.ヲ toMiddIεrViiocene in J apan. 
occurred in the Nliocene formations as thεSckinobana 
Fonnation. 
1843 Odontaspis C1/S)うidataAgassiz， p.290， pl. 37， figs. 45-49 
1921 CarchariasαISp必'alus(Agassiz) : Ishiw司ra，p. 10， pL 7， figs. 12-21 
1969 Odontastis (S:ynodontas戸is)CUSjうidロ10Ag乱siz: rvlenesini， p.13， pL 1. figs. 15-16 
1970 Odoηiastis cus戸idalaAgassiz : Cappetta， p.32， pL 3， figs. 6-10や
1971 Odo円tasρiscuspidata CUSJμdaia Agassiz : Schultz， p.319， pL 1， fig. 6 
l虫74、 Carchariasobliqua (Agassiz) : Hatai et al.， p. 20， pL 2， fjgs. 1， 7， 10-12‘17-19. 
1983 Odontastis cfr. 1iolax Le Hon : Karasawa， p.138， pl.53， figs. 12-16 
1984 Odont汀stissp. Uyeno乱ndUematsu， p.37， pl. 5， figs. s-F. 
1985 Odoηtas戸iscfr. custidata .Agas!弓iz ltoigawa et al. p. 36号 pL12， Iigs. 13-22 
13 
Materials Three anterior 巴ethspecimens (KUE0030， 1581， 1582) from Loc. 5， two anterior teeth 
specimens (KUEOO:26， 0027)， two lateral t巴εthspecimens (KUE0028， 0029)日ndtwenty fragm己ntalteeth 
specimens from Loc. 7 ; elev巴nfragmental teeth specimens (KUE1666， 1692-1702) irom Loc. 3， one frag-
mental tooth specimen (KUE1719) from Loc. 8， ten fragm日ntalteeth specimens (KUE1247-1257) from Loc. 
6 
: Teeth and very similar between crowns with 
edge， slεnder， and bases of crowns bear one pair of lateral cusplets. 
。Teethlarge and !ack roots crowns vv'ith slendεr， 
andε。and refiexed in sidεapexes oI cusps 
reflexed in labial side ; bases of crowns conical and a pair of small and wide lateral 
cusplets with edgεmesial and distal slightly concave faces 
strongly convex and labial faces立 convex; lateral teeth with crowns wider and 
111uch thinner than anterior teeth. 
F:emarks : This species is from E. acutissirna having wide cusps with 
no striaεHatai et al. (1974) described Carcharias from the Miocene Moniwa 
Formation and ct al. O. sp. from the Miocene Formation. 
14 
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Both can be identified with E m wide CrOVVllS with no striaε. 
Occurrence Thisεs is knov¥fn to occur in the Miocene fonnations as thε 
W Formatio九 theSekinobana the M配 nami the Han-
日oura the Suso Formatio;1 and the Izumo Member oI thεHorimatsu 
and the Nanao Member oI the Akaura Formation and 1987). 
Genus 1843 
species : Carcharias Jをrox 1810 
range Cretaceous-Recent 
¥JC'U"'U0U'" volax Le Hon， 1871 
(Plate 1， εs 9， 
1871 Odontas戸isvolax Lε 豆on~ p. 5. 
1975 Odontastis volax Le Hon : Bosch et al.， figs. 4， 5 
日85 Odontas台おcIL VO!Od'C Le Hon : Itoigawa et al" p. 36， pl.l2， figs. 7-l3， 15-17 
Materials : On巴anterづortooth specimen (KUE0090) from Loc 3 ; onεlateral tooth sp日cimen(KUE0091) 
from Loc. 3 
: 1'.s:c竺ciesof characterized som色 0:( lateral 
Anterior tooth remaiEs crow日， and crown viT1th srEooth 
conical and erect or to distal side ; base of crown 
cor口1ical cこrownstrQ!江jぺ r緬eflexeピdin 1日i!日l.gualdir 
ref白lexedin labial direction ; mesial ano1 distal concave ; labial face 
convex and lingual face convex. Lat巴ral sH'1aller and much thinner than 
，mterior tooth ; base of crown bear two of Iateralεt8. 
Remarks The crowns of 0. volax are more thick and conical than ones of 0. 
mollasica. The cutting of the spεcies is vveak as c::m1Dc'ieO with ones of 0. rnollasica 




(Plate n， 2) 
1840 A !otecias suteγαliosus Lowe， p.18. 
1958 Alotias acutidens Casier， p.38， pl.1， fig. 20. 
1970 Alopias cfr. suteアtiliosus(Lowe) : Antnes and Jonet， p.150， pl.8， figs. 28， 29， 40ヲ41
1980 A lopias su戸ertiliosus(Low巴): Case， p.85， pl.3， figsι1-5. 
Materials : One tooth specimen (KUE0032) from Loc. 3 
Teeth smali and very similar between crowns Wltl1 cutting 
of root 
Late Ccnozοic Elasmobrmzchs from 
and stronま1y to distal side ; roots with c釘ltralridge wide. 
Tooth smalI crown with and smooth cutting edge. slenc1er. 
inclinεd to distal sidε;mεsial and distal margins slightly concave ; 
conγex and face convεx ; base of crown wide ; base 
to raclicai directiun : cervial bョnc1clεar¥thin and wide ; labi乱1face 
face with central convex ヨpexesof root 
protruded to radical c1irection. 
Remarks Casiεr describecl .fl. acutidens with slender and eiongate crown 
inclined to the distal dir記cti.onfrom the MiocenεBissex Hill Formation in Barbados. 11 
the characters， itis quite iclentical with the species， A. szψerciliosus. '1、herefore，Jl. 
αcutidens can be synonymous vYIth J-1. δ. A. srψerciliOSlfs has been reported from 
the Miocene Formation in Portugal (Antnes anc1 J onet， 1970)， America 1980)， 
Barbados¥and paper). It lives il1 thεpresent-day oceans. 
Occurrence The IVIiocene Sekinobana FormatIo!1 
Type 
Cetorhinidae 
Genus Cetorhinus BlainviIlε， 1816 
maxirnus Gunner， 1765 
Remarks : Cetorhiηus a of the Genus Celorhinw雪isa plankton 
feeder in waters of worldwicle distribl1tions. Leriche (1908) clescribεd thεgill 
fossiI， C.tarvus fr011 thεFormation in After the teεth of 
this havεbeen knowll from th行 toMiocene formations in Europe (Her-
manヲ1979and 




(Cet，ωhinus sp. 1 and C. sp. 2) and one unnamed Pliocenεto 
and indicated that C. taruus may belong to the other genus. 
figurec1 by him can be each other in the teeth 
characters and the gil r21l三er'sdimensions. HoV¥尽ver，these differεnce in the teeth and gil 
r21ker's dimension may merely variations caused the stage at the step of 
because the growth ratio between bo向ア andthe teeth dimension significantly 
varies ontogenetically， the writer c10es not agree with the opinion of Bosch 
and includes C. maximω1n Cetorhinus. 1n addition to this， C. jJarlJUS can a1so be 
incIuded in Cetorhinus as stated by Cappεtta (1987). 
Cetorhinus is known to occur from the Oligocene and the later deposits. C.ρaruus 
occursin the Oligocene ancl NJ:iocene deposits and C. mαximus from the Miocene to Recent 
Geologic range : Oligocene-Recent目
Cetorhinus maximzぉ
(Plate I， Figure 1) 
1765 Squalzお ma吋imusGunner， p.3. 
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1974 C的成i附 maximus(Gunner) : Herman et al. : p.23， pl. fig. 7. 
19'7 Ceto仇inusmaximus (Gunner) : Landini， p.11， pl.7， figs. 18， 19
1984 Cetorhinus sp. type 3， Bosch， p.214， figs. 23-39. 
Mat色rials: One tooth specirnεn (KUE0033) from the Maenami Formation at Loc. 4. 
Teeth small and very similar bebveen crowns Vilith sharp 
edge， hocklike ; labial face '¥;vith fine striae. 
: Tooth presεrγed and small ; crOV¥Tn v'ith cutting 
andγεflexed in direction ; apex of crown 
to distal side ， mesial margin convex a口仁idistai concave ; labial face 
V¥Tith many fine striae convex and face moderately convex base of crown 
with no and rounc1ed ; [em3i凶ngroot and conical. 
Remarks : The fossil tooth 0: thεgenus Cetoriゆ7US 1S the first了ecordfrom thε 
ri1iocene forreations. It 1S idenWied 'Nith the CetoγhinusmMimts 
the abm日 mentionedcharacters. It differs frorn the fossil C. )うarVU5
slender crown and the vvide root. Cetorhinus sp目 3i!lustrated BoscI1 from 
the Early Pliocene to I'v1iddle Mliocene fonnations in has similar characters and can 
be id町、tifiedwith C. maximus， 仁川aximusappeoxs at the Tvliocene time 
indicated thョC.maxunus occurred the Pliocene 
Occurr色nce The Miocene Raenami Formalし10n
Family Otodontidae 
Ge日usCarcharocles J 0γdan and Hannibalヲ 1'923
species : Carcharodon auliculatus 1818 
Remarks Casier (1960) diγided the gεnus 叫んarodoninto th合 threege孔era，
Pα Procarcharodon and Carcharodon. Based on tooth morphology遇 he
considered that each genus constitutes a nε; Paleocarcharodoηwas 
differentiatεd from Creiolamna a戸何ndたulaia the Pale~コcene time Procarcharodon 
was der廿edfrom Otodus subserata during the Eocene a孔dCarcharodon from 
Isurus esth.eri during thε?ばiocenetimεto (1987)， Procarchardon ¥!vith 
type Carcharodon the synonym with Carcharocles with 
type Carcr"ctrodon auliculatus. 1n tl1is paper， the writer follows the of Cappetta 




1843 Carcharodon megalodon Agassiz， p.7， p1.4， figs. 1-6 ; pl.5， figs. 1-3. 
1921 Carcharodoηmegalodon Agassiz : Ishiwara， p.5， pl.10， fig. 3 ; pl.1， figs. 1-8 ， pL 12， figs. 1， 2。
1970 Procaア'charodo抑押legaわdo目 (Agassiz): Cappetta， p.26， pl.6， figs. 2. 
1982 Carcharodon megalodon Agassiz : Goto and Akahane， 3， pL 1， figs. a-c 
1984 Carcharodon megalodon Agassiz : Uyeno and Sakamoto， p.49， pl.1， figs. 1-4 ， pl.2， figs. 1-3ヲpl.3， 
Latc Cenozoic E!o~'mob片71'l chs fionl 
Iigs， 1， 2 ; pLt， fige;， 1-3， pL 5司 figs.1 ~<1. p1.守 figs，a-c 
1987 Carcharoc!出削ega!，οゐ
Mat邑rials: On邑 upperant己riurtooth specirn巴n(KUE0034) and one iow色rant芭riOl符 toothSpeClI1en 
(KUE0035) from Loc， 12: one lateral tooth specimen (KUE0095) from Loc， 9 two fragm日ntalt巴cth
specimens (I'CUEl677， 16'12) from Lo仁~; ; Ol-!(三IragmcntaIlooth sp巴Cime!l(KUE1709) irom Loc， 1 : one 
lragn1己ntaltooth specimen (KUE12己6)from Luc， 'i可リロθf:ragmentallooth specimen (E:lJE1287) from Loc 
6 ; onefragmental tooth sp告Clm巴n(KUEI068) from Loc， 5 
Teeth with no lateral cusp]改札 tovery with 
sεrrationso 
: Upper anterior tooth and 
cutting tri設ngulm¥andthick cutting with ser岨rationsha¥iγing 12 to 15 
identiations in 10 mm仁listance; labial face f1at ; linだualface叉εntlvconvex ， mesial 
and distal convex cervical band ciear and wide root ¥vide and thick 
apex王es 0 干r 仁O(ο)tp1' 仁心)tr勾.udedto nおldicalピdirθ ct凶ion孔iし@ Ld (O:〉VWf むlず~ a 日tcnor tooはj土i:l
and narro羽wert11an upper ante臼r汁色.ior's， Lateral tooth 1 
and v九riderthal1 anterior tooth 
Remarks : The specimens 0035) are the among tl日
from Japan. 





Miocene Mizunami Group， from th日 Mizun日lmiGroup are small and a large 
majority of the specimens has small lateral 回 Thesetccth arc 
similar to ones of C. rnegaよodonfrom the I¥lIiocene Formation in 1969 ; 
and C. mcノealodonvar. chubute幻sisIAm佐立ino)from thc Miocenε Formation in Suisse 
cusplets iηthe N[iocene age as a 
as a distinct "OJU_d'~0 ， 
C. chubutensis teeth with latεral 
and discriminated C. chubutensis 
Occurrence The occurs in the I¥1iocene formations as the 
Fonnation， the Sekinobana the f¥，1aenami Formation， thεS1150 





Remarks This is a genus P benedeni， P. benedeni had 
beεn included in the genus Isurus until recently Cappettaεrεcted the new genus 
Parotodus with be刀edeniLe Hon (1871) as the type Parotodus was 
probably derived from the genus Otodus of Par-
otodus seems to epipelagic dwei1ers because it is rarely found in the shallow r'on"""，，， 
1985 and Cappetta， 1987)， 
Geologic range : Miocene-Pleistocene? 
Pmψlodus benedeni 1871) 
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I， 
1871 Oxyrhina benede刀iLe I-1on， p.6 
1942 fUopias grandis Leriche， p.73， pl.5， [igs. 21， 2. 
1974 1s抑制 benedeni{Le日on): Menesini， p.134， pl.1， f1gs. 10-17 
1臼74 Isurus moniwaensis H，uai， Nlasuda and N oda， p.19， pl.2， figs. 20， 2. 
1975 1s釘門{ssp.， Itoigawa ei ai.， pl.2， fig. 1 
1977 Isurus benedeni {L巳Hon)・Landini，p. 108， pl.5， figs. 15-17 
1ヲ79 五suruscfr. benedeni (Le Hon) : Nishimoto and Ujihar払 p.60， pJ.9， fig. 11. 
1985 fsurus benedeηi (Le Hon) : Itoigawa et al.， p.41， pl.20， fig. 14. 
1985 Uyenoa benedeni (Le 1-1on) : Kuga， p.14， pl.10， fig. 3 ; pl. 1， figs. 1， 2 
~/IateriéÜS : TVlO ar抗日riorteeth speciJrnens (KUE0036， 1608) and one lateral tooth specimen (KUE0038) 
from Loc. 1 ; thre巴lateralt日ethspecimens (K.UE0037， 1284， 1285) from Loc. 7 
. Teeth and Sil1Clil8T between ; crO'vTls with 'lery 
thick ; flat ; both of anterior 
teεth arched. 
Anterior teeth remain crow日sand crowns with sharp 
edge， 2.cutεand thick apexes of cusps oblique to distal 
direction ; mesial nearly 2.t base to吋 ntr;:;jpart andγex at central part 
of apex ; distal n日 labialfaces concaγε ョd
Lateral teethεcrO'Nns with edge， ， and 
thkk みpexesof cusps to distal side ; rnesial 
COIIVεx and c1istal concave ; labial faces flat and 
convex bases of crowns "0ide cervical band c1ear， 
and thick ap日xesof roots Ofotruded to radical airection. 
and thick ; root vvide 
Remarks Lerkhε 
Amerka. The teeth are 
fr0111 the lVIiocene F、ormation{n 
and these characters 
are idεntifiεa vlitI'J onεs o~ la::eral~eeô of P. beη lL is cons~，d-
ered to be synonymous with P. be刀edeni. Hatai et叫 describedよrnonnuaensおfrom
the Miocene Moniwa Formation. The tooth of the species has the same characters as the 
lateral tooth of P. benedeni and 1. moηiωaenSlS is as the synonym of P. benedeni. 




carcharias Linnaeus， 1758 
range P1iocene-Recεnt. 
1838 
Carchαrodon carcharias 1758) 
IV， Figures 9， 10) 
1758 Squalus c，ロァchariasLinnaeus， p.235. 
1843 Carcharodon sulcidens Agョsiz)p. 259， pL 30) figs. 3-7 
Lal記 Cenozoi(.'.Elasnz.oかむnchsji'Oil 19 
1951i Ca吋harodon正ttn'haru.巧 (Linnaeus): Gherarc10口i，p. 35， p1.1， figs. 1-14 
1975 Carcltarodun ι'(J'ychaγias {Linna己us): Itoigawa el al.，. p ヲ仏 pi.20、figs.1-26 ; pl.21， figs. 1-7 ; pl.22， 
figs. 1-10 
1975 Carcharodo刀 αUdlωY弘吉(Linnaeus)・むyenoet al.， p. 53ヲ pl.5， figs. a-c 
1977 Czrcharodu}lα;n:hariω(Linnaeus) : Landini， p. 105， p1. figs. 1-3 
1987 Can:harodon carchmias (Un日aeus): Goto and Goto， p.127‘pl. 1， fig. 4. 
Materials : Four teeth specimens (KUEOIOl， 0102， 0110， (111) fl'Om Loc. J 4 
:T配 thlarge and similar between crowns v{ith sharp 
triangular ; with verγcoarse serrations. 
: Teeth lack roots and large ; crO¥'VlS with sharp cutting vvid弘 thin
and tr七 bearmany coarse serrations mesial and distal 
concave ; labial faces f1at and facεs modεconvex. 
Remarks : 0ηce Ishiwara dεscribed 仁 carchariasfrom the Miocene Hannoura 
Fonnation but l1is 81コecimenIs auilεidentical to th日 latεγaltooth of Caη::haJ'octes 
the hrain fossils of C. carcharias from the et al. 
Pliocene N obori Formation. 
Occurrencε: The PleIstocene Zul王awaFormation， 
Genus Is、urus、Rafinεsque，1810 
Rafinesql1e， 1810 
range : Eocene-Recent. 
!surliS desori 
n， 
1843 Oxrhina desori Agassiz， p.282， pl.37、Iigs.8-13. 
1970 IsU1官る desori (Agassiz) : Cappetta， p.19， pl.2， fig. 17 
1980 Ism問。勾ワhinchusRaIil1csque : Uyeno et al.， p.127， pl.2， figs. e. g-k. 
1980 Isui'uS 0;りrhi悶ChlιsR日fin巴日que: Case， p.82， p1.2， figs. 4-6 (no1) figs. 7， 8).
1983 汀surusdesori (.l¥.gaf氾iz): Karasawa， p.18， pl.51， fig. 3. 
1985 Isurus desol'i (Agassiz) : Itoigawa ct a1.， p.42， p1.17， figs. 8-10 ; pl.18， figs， 18-23; pl. 1ヲ， figs. 4-16 
; pl.20， figs. 7-9， 1
1985 Isu1'VIS desoη(Agassiz) : Kuga， p.7. pl. 1， figs. 13可 pl.2， figs. 1-7 ; p1.3， figs. 1-8 
Materials : On日lowerant巴rior1:ooth specimen (KUE0039)， one l1pper first anterior tooth specimen 
(KUE0040)， t11で日 anteriorteeth specim白ns(1くUEI532-15:l4)旦ndten lat己ralteeth specimゼns(KUE0042， 1535 
-1549) from Loc. 1 ; one upper second anterior tooth specimen (KUE0041)， fouιanterior teeth sper:imens 
(KUE1635-1638) and three lateral t巴ethspεcimens (KUE1639-1641) fro11 Loc. 3 ; two lateral teeth speci-
mεn8 (KUEl574， 1575) from Loc. 5 ; one lat巴raltooth specim邑n(KUE1279) from Loc. 6 ; four lateral teeth 
specimens (KUE1280-1283) frml1 Loc. 7 
Diagnosis : Teeth large and similar between ; CroWllS slenc1er. 
Descriptions : Upper first anterior tootl1 remains crown and large ; crown 
with sharp slender， thin噌 andstrongly inclinecl to distal side ; mesial 
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to ap色xand c:oncaγe at apex labial fac日 flat 2nd face 
convex. secoad anterIor tooth 
base of mesJal vvithout 
root， sirnilar to Iirst anterior's 
and rounded. Lower anterior tooth 
(KUE003ヲ)lacks root and slender， thiclし
and to distal side ; mεsial and distal 
at oase to centralひartand concave at central part to apex labiai face 
lingual face moderately convex. Lai:eral teeth crowns vvith 
slender， acute thir; and to distal side mesial 
fγom basεto central part and from central part to apex， and distal 
straight labial faces fiat and faces conv色x; root with 
strong central thick and 1Nide face of root with central groove apεxes of 
1'0'01: tu radical direction. 
Remarks : Uyenu et al 
and Case よ
from IChεI¥，1ioceロeIchlshi 
from the I¥lIiocene Trer:t Formation h~， 
Thεteeth from the two 10ωIiti.es mentioned above are nearly ideni:cal with 
thos己of工desoγl1ロmainteeth characters 
Occurrence . The is found in the Iviiocene formztions as the 
the Seklnobana 
and the Suso Formatior. 
the iVlae立am! the Hannoura Formation 
Isurus hastalis 1843) 
m， 
1843 Oxyrhina hωtalis Agassiz， p.2η， pl.34， figs. 3-17 
1921 Isurus hastalis (Agassiz) : Ishiwara， p.2， pl.1， figs. 19-26. 
1977 lsurus 1ωialis (Agassiz) : Landini， p. 107， pl.1， Igs匂 4-6; pl.5， fig. 18 
1983 lsu門ushasialis (Agassiz) : Karasawa， p.186， pl.51， figs. 2， 9-11 ; pl.52， figs. 3シ4，13.
1984 lsurus hastalis (Agassiz) : Uyeno and Uematsu， 36， pL 4， figs. h-m 
1985 Isurus hasiaiis (Agassiz) : Kuga， p.36， pl.5，白gs.2， 3 ; pl. 6， figs. 1-4 ; pl.7， figs. 1-3 ; p!.8， fjgs. 1-6 
; pi.9， 1-3， 1-8 
1985 Lsurus hastalis (Agassiz) : ItoIgawa et al.， p.43， pl.17， figs. 5-7， 11-15 ; pl.18， figs. 13-17シ15-27
i¥v'l.aterials ‘ Threε anterior 巴eths，コ色cimens(KUE0045， 1545フ1546) anc1 two lat巴ralteeth spedm色ns
(KUE0047， 1547) from Loc. 1 ; 011巴laterョ1tooth spεcimen (KUE0098) flom LoCo 2 ; twenty lateral teeth 
specimens (KUE0048， 1629-1634， 1648-1664) from Loc. 3 ;口eanterior tooth specimen (KUE1568) and fi.ve 
laterai t白色thspecimens (KUE1569-1573) from Loc. ten iateraI teeth specim巴n5(KUE0048， 1201-1209) 
from Loc. 6ヲoneεriortooth specirnen (KUE1210) anc1 eight laterョ1teeth ~，pecimens 区UE1211-1218)
from LoCo 7 ; two latero.l te巴thspecimens (KUE0041， 0'J7) from Loc. 9 
Teeth similar between and large for the genus crowns with 
edge which has no serraticns。
Desこ:Antεrior teeth and acul:e crowns with 
thin， acute and erect obliquεto distal direction 
; distal and mesial straight ; 1abia1 faces nearly flat and faces 
Late Cenozoic ElasiJZobyaJZchsβ'onl 
つ1
conv己X. Crowns of laterョ1tcel:h moγε 
bands clear・andthin root thin and 
Remarks:よhasぉlis
of thc ¥vurld. 
than :tnl.erior's 1:0 disud direction ; cervical 
Miocene and Pliocene 
()ccurrencε It i3 
the Andaibara 
found m thεrv1_ iocene sα1uencと a:sthfe 
the Sekinobana Fonnation， thεMaeηami Forma-
thεSuso Formation， thεIzumo Membεr of the HorIIn::rtsu 
the Kurahara Formation and the Takakubo F"ormation. 
lsUTUS 
??
1856 0ζyrhina Plana Agas弓12)p. 275. 
1907 I'iurusρla刀us(P.lgassiz) : Jordal¥ p. 107ヲヲ
1921 IsuYl必 haslalis(Agassiz) : Ishiwar3， p.2， pl.10， figs. 1-H 
198:3 ?lsurus desori (Agassiz) : Karasawa， p.J87， p1.51， figs. 3， 6-8 ; p1.52， figs. 2， 5-7， 9-14 
1981 JSUrtAS戸lanus(Agassizl Uyeno and UematslL p. 37， pl.4， figs. N-W 
1985 Isurusρlanus (Agassiz) : Kug孔 p.S:J p1. 4， figs. 1-5 ; p1.5) fig. L 
Malerial，コ TwelvelateraJ. teeth specimens (KUE0051フ 1524-1531)Irom Loc. 1 ; 0日elateγal tooth 
specimen (KUE0070) from L口 2: t¥V日ntylaieral i:eけ1Sp円cimens(KUE1609-1628， 1665) from Loc. :3; one 
3lnterior tootl"'J. speci1n白n(KUE0050) ，md twenty lateral te号thsp日cITnens(KUE1548-1567) from Loc. 5 ; eight 
lateral teeth specimens (KUE0091-0093， 1219-1224) Irom Loc. 6 ; eight antεrior teeth sp己cimens(!(UE1225. 
1232) and eight巴enlateral t自己thspecim日18(K1.JE0052-0054， KTJE1233-1246) from Loc. 7 ; four lateral te日th
speClIn配1S(KUE17JA-lTL7) from Loc町 8: one latεra! tooth specl1n山口 (KUE0052)f10m Loc. 11 
:T白色th
of antεrior teeth 
and similar betγ¥leen. crOWI1S 1i'ぺth crovv'1日
and erect crowns of Iateral teeth arched and thin 
: AnterioT teeth 
，and reflexed in 
di:;tal sicl日 mesiaianc1 distal 
and reflexed in labial dirモCl:iuIl apexes of cusps 
; cro¥;v:n.s ¥:vith 
ι]irection apexes of CllSpS erect or 
concavεat ba，:e to c日ntral
acute 
to 
at centraI part to apex labial faces 
convex. Lateral tεeth ; crovvns '¥vith acuce 
1:0 dista.l side ; m号sial
concave at central part to apex 
concave at base to central part and at cεntral part 
to ape又;labial faces slightly co立cavεand faCes convex ; cervical banc1 dear 
and thiロ;ruot wic1e， thick anc1 
Remaτl¥".s : Isurusρ1m叫す issirni1ar Isun必 hastαlisfrom the lVIiocene Mizunami 
et aJ， The of the teeth of Isurus possess more 
much strong curved than ones ofよhaslalis. the formerεs can be distin-
fromよ haslalis. Ishiwara emd Hatai et al. (1974) よか必nz.必 asa 
variety ofよ has乙alis_
The distribution of this Is restrictεd to the lVlidc1!e Ivfiocene of the northern 
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Pa C.alifornia and J apan 
Occurrence This occurred in the 1¥丘iocenεseQuencesas the 
the Andaibara the Sekinobana the Maenmni Forma-
the Hannoura the Suso the Izumo Member of the Horimatsu 
Formation and the Kurahara Formation。
lsuγ oxr}ノrhinchus 1810 
Figure 8) 
1810 lsurus 0九:yrh仇chusRafinesζIU巴， p， 12， pL 13， fig， 1 
1954 Isurus dr. glaucus (l¥!iulier and l-Ienle) ， Hoijier， p， 482， pL 2， figs， 15， 16， 
1956 Isurus 0九yrhinc加sRafinesque : Gherardoni， p， 37， pL 2， fig， 15， 
1977 Isurus oxy予cJ1inchusRafinesqu巳:Landi口 p，110， pL 3， figs， 1-8 
non 1980 !suru守口IxyrhinιhusRafinesque : Case， p.82ヲpL2ヲfigs，4-8 
l10n 1980 1必ず釘soxyrhinchus Rafines司U日:Uyeno et al. p， 127， pL 2， figs， E， G-K， 
日on 1981 Isurus oxyrhinchus l"?_afinesque : Case， p， 57， pL 2， figs， 3-5_ 
1985 oxyrhinchus Rafinesque : Kug3i， p， 13， pL 10， fig， 1 
Niat君ri3ils: One lateral tooth spεClmεn (KUE0103) from Loc， 14， 
: Teeth lana and sifJ汁le'<l"bet¥吃en ; crcwれssler，der for thεsDecJ，2s of the 
genus 
acute ， thin3.nd to distal sidε~ H1esial gen日yconcave from base 
to central part 3lnd from central part to apex， and distal 
straight labial face flat and lingual face convex， 
Remahks : Case (1980) report，三dL oxvrhinchv~ from the Miocene Trent Formation in 
to the teeth of L desori， Case 21so 
describedよ Irom the Eocene Formation in Arnerica， in main tooth 
his specimens are quite identical c.vith the of工戸raecurusoによ
mayh!きadescendant ofよdesoriand fossil records of it can 13e go back to the 
Pliocene time 孔dini，1977 and 








F丘aterials:τhree anterior teeth specim巴ロs(KUE0002， 1316-1317) and eight lateral teεth specime立S
(KUE0003-0005， 1318-1322) from Loc， 7 ; one lat巴raltooth specim巴11(KUE1720) from Loc， 8 
Lule Cenozoic jε!aslfZ-ubra:;zchs _(rO'fn 23 
: Ch詑 anJeriorLooth :from出合 SusoFormatio:] at Loc. 
7 
Paratype Two la日ralte引h
Formation at Loc. 1. 
ヨnd Irorn the Suso 
N l.shika¥va Prefccturc 
FormatIon : The Mic1dle Mioc臼leSVBO 1~orn1ationo 
:トIamed in honor of Prof色ssorEm合ritusY oshio Kaseno of Kanazawa 
Teeth very smali 
conical towards apexつ
direction ; labial facεs 
o:t cτovvns with many fi日常
with striae. 
。f3.0mm ; CrOVlil '!¥Tith weak 
and similar bctween 
of weak 
convε2ζand faces 
ei.nd pos7)esse:s no u:r SOH1C 
crowns 
and refiexed in 
conv日¥:; 1:吃ses
of very srna1l1ateral 
antεrior tooth vvith a 
conical towards ape三
and rεflεX尽仁 in direction apex of cusp 
slightly concave IabiaI face with coa1て抗 strl;:le COIlvex and 
face vvith maηy Iinεstriae司 convex; base of crown broad and one small 
latεral cusplet at distal side ; lateraJ with weak conical tOviァarc1apεx 
of cusp ; both of basεat labial side to radica.l direction ; root Viパdeand 
thid.: ; labial fe.ce fIat ancl fρεof [001: with strong central and 
root to radiロ1dirεction. 
latεral too'1:l with a length of 2.0mr五;
れnclconical toward apex 
apex of cusp to distaJ direction and reflexed in Jj日 side: mesial and 
distaI concave ; 1乳bialface with Iin日striae corrvex a孔dlinguaI子ace
with fine striae conve文 basesof crowns broad anc1 possess of very 
small lateral ; Iateral 1'"ith s11100th an仁:1some fine conical 
toward apex 01 cusp ; bases of仁Ji.staiand r:οesial ec1cas at labi81 faces Drotrudεd to radical 
direction ; root wic1e and thick ; !abial face root 
central groove convex apexes root to fadical c1ir以:tion. Lateral 
tooth of lacks root， vεry s11a1l of; crO~l瓜s with 
weak cutting 巴っ slender， conical toward apεx ano to clistal 
direction mesiaI and distal margins concave labial facεwith fine stri乳e
convεX 3.nd lingual face with fine striae CO!1vex ; base of crown board 
and bears one of smaIl Iateral ; Iateral with weakεand 
some Iine striae， conical toward apex of cusp. Referred specimens フ
very sma11 length oI but show characters of the 
Remarks The present new is the first record of the from the 
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JVIioceI引を formationso 
The well-lmown NJ:iocene 的usdis奴nshas the crown with lateral 
and striaeo 8 kasenoi is clεarly from 50 dista附 in
small crown vvith fine striaeo 8 kasenoi is similar to 5i from the 
Miocene Formation in France 1970) and 8 couρalezi Herman et ar from the 
PliocenεFormation in (Herman et 1975)0 the teeth of S 
and 8 are slender， rεflex in distal direction and possess smali 
and slender lateral as with ones of 8 kasenoi 
Occurrence : This occurred in the Miocene Suso Formation 3Lnd the IvIiocene 




1843 Hemi戸川tissera Agassiz， 237シpL27， figso 18-30 
1970 Hemitristis sera Agassiz : Cappett乱， po 28， pL 1， Iigso 1-180 
t985 lieJ1lti戸ristisseアraAgassiz : ltoigocwa et alo， po29， pL 6， figso 1-15。
Materiais : One EPP巴rtooth siJecimen (1くUE0065)from Loc 1 ; onεupper tooth sp士cimen(KUE0070) 
from Loco 3 
: Teeth moderate in sizeヨロc1very diffをr合ntin upper and lower ; crmvns 
of uppεr teeth with seEoated cro'えrnsof lower teeth with 
teeth remain crownsヨndmodεrate ln size crO'iJvns百rith
thin and reflexed in iabial direction 2，pexes of crO'fms to 
distal sidε; mesial 'Nith fine serrations convex and distal margins with 
very coarsεserrations at base to central partヲ concave labial faces slighUy 
concave and faces gεnt1y convex. 
Remarks 。 serra has m2my fiロeserrations as compared with H cγuvatus 
The upper tooth of J-[ has finer seγrations than that of H serm. 
Occur目立ce: The MiocenεSekincbana Formation and the Miocene Kurahara Forma. 
tiono 
Family Carcharhinidae 
Genus Galeocerdo 1叶ullerand 1837 
cuvier Leusueur， 1822 
V'，V1V~'H.. range Eocene-Recent. 
Lalc Ccno2oic E1rwnobranchιfrom 
Ga!eocenlo aduncus Agassiz， 18，B 
Vl!I， Figures 8， 9)
1843 Galeocenlo adu氾cusAgassiz， p.231， pl.26， figs. 24-28 
1970 Galρocerdo aduncus l.¥gasiz Capp己tョ， p. 50， pl.12， figs. 1-21 
1985 Galeocenlo adunロイS1主gassiz Itoigawa el al. p. 30町 p1.5， figs. 1-24 
IVlat邑rials: Two teeth specim芭nsiKUE0065， 0(98) from Loc. 3. 
Diagnosis : Teeth very simiiar between ; crowns with main Cl1Sp and many lateral 
moderate ; ma1.n CllSp slender for the genus ; edges possess finεserrations. 
Descriptions・Toothremains main cusp and one lateral clIsplet (KUE0065) and tooth 
remains main cusp mode1'ate in size : c1'owns with cuttingεdge， wide司thickand 
to c1istal direction cutting edges with many fine serrations mesial 
moderately convex and distal margins slightly concavε; labial Iaces flat 
faces conγex. 
Remarks G.μtidens G. alabamαensis Lεriche as the 
from G. aduncus small teeth with coarse from the Eocene beds is 
serrations and small G. cuvieri differs f1'om G. aduncus having 
teeth with fine serrations and largεmain cusps， 
Occurrence : The Miocene Sεkinobana F'ormation. 
Genus Carcharhinus Blainville， 1816 
Type species : Cω.charhinus フィ~ and 1824 
range Eocenε-Rεcent 
Carcharhinusピ'lcanthodon Hon， 1871) 
{Plate VlI司 Figure
1871 Carcharias acanthodoηLe Hon， p.9， pl.1， figs. 17-23 
1969 Carcharhinus (Hytojげum)lusilanicωJonet， p.67， pl.1， figs. 1-8， 10-16 ; pl.IV， figs. 26， 27. 
1969 白川larias(Hytoρrum) acanthodon (Le Hon)白 Menesini，p. 28， pl.7， figs. 17-19 
1970 lf.ψゆl'ionacanthodon (Le Hon) : Antnes and J onet， p.168， pl.15， figs. 100-108. 
1974 Negajうrionsp. Itoigawa and Nishimoto， p.250‘pl. 83， fig. 48. 
1985 “Nega，戸riQn"cfr. acanthodon (Le Hon) : Itoigawa el al.， p.34， pl.7， figs. 1-2. 
Materials : One lper tooth sp日cimen(KUE0023) from Loc. 3 
Diagnosis : Teeth very dIIferent betwεen upper and lower small to moderate 
crowns of uppεr teeth vvith edge， slender， elongate and possess some very coarse 
serγations at base crowns of lowe1' tεeth with cutting edge， slender， erect and bear no 
serrations， 
Descriptions : Imperfectly preserved upper tooth moderate ; crown with sharp cutting 
slender， elongate， thin and obliqlle to distal direction ; base of crown with some very 
coarse serrations， board ; both margins nearly straight ; labial face nearly f1at and lingual 
face moderatεiy convex ; cervical band clear and thin ; root rectangular， リザrideand thin. 
Rcmarks: Hasegawa and Uyeno (1967) and Itoigawa and Nishimoto (1974) included C. 
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acanthodon in the gεnus However， th巴 acutidens has no 
serrationsョtthe basεof the crown and N. breviostris has very fine serrations at the base 
of the crm;vn. These two have wide cusps and crowns. 
Therefore， C.αcanthodon does not to the genus On the other the 
Carcharhinus hertよiodonand macloti which may bεinc1udεd in the genus 
have small narrow' cusps， and very coarse serrations at 
bases of crowns of upper teeth. Those teeth characters arεquite identical with those 
c. αcanthodon. 
Occurrence ThεMiocene Sekinobana Formation. 
Carcharhi刀郎 1843)
1 ， Figvres 
1843 Corax egertoni Agassiz， p.228， pl.36， figs. 6， 7 
1942 Prionodoη egerloni (Agassiz) : Leriche， p.80， pl.7， figs. 1-11， 13-22。
1942 Sphyr刀a(?) arnょricanaLeriche， p.86， pl.6， figs. 6-8. 
1970 Carcharhinus egerto河i(Ag31ssiz) : Antnes and .:onet， p.189， pl.15， figs. llO-lll 
1974 Carcharkinus egertoni (Agassiz) : lvlenesini， p.114， !コ1.7， figs. 7-15. 
1980 Carcharhinus af. eger!oni (Agassiz) Nishimoto el ai.， p.214， pls. 12-13白
1983 Carcharhinu's sp. i(aras:fvヨ， p. 187， pl.53， ficg. 9 
1985 Carcharhinus egeγtoni (.!¥gasiz) ItoigavJa eι al.; p. 3~1 pL 1， figs. 11-290 
Materials: Two upper teeth specimei1s (KUEOOIOヨ1721)a孔do町 iowertooth specimen (KUE0013) from 
Loc. 3 ; eight upper teεth specim巴ns(KUElLiOl-1408) and two lower teeth specimens from Loc. 4 ; one10'1'1色r
tooth specimen (KUE1583) from Loc， 5 ; twelvεupper teeth specimens (KUEIOOI-I012) from Loc. 6 ; twenty 
six upper teeth specimens (KUEOOl.， 0013， 1046-1069) and nine low色rteeth specimens (KUEl070-1078) 
from Loc. 7 
Diagηosis : Teeth small and dissimiiar between ; crowns of uppεr teeth 'Nith 
acute crowns of lower teeth vifith at aムoexto 
central part， arod fine serrations。
teeth moderate crowns of upper teethvlith 
acuteλthin and to distal sidεε'Nith fine sεrrations 
from apex to basεand with serrations at base ; 11e8u';) moderately convεx 
and distal coηcave 12bial faces flat and faces 
convex. Lower teeth small to moderate crOV'1I1S of lov!er teeth 'Nith cuttbg 
slender， and oblique to distal side ; crovvnsペthfine serrations at apex to 
centraJ and round at central part to base ; both straight ; labial faces 
fiat and facεs moderatelv convεx， Roots of upperanc1 lower teeth with 
central and central grooves on faces， rectangular， widεand 
flat. of roots to radical dirεction. 
Rernarks This is well-known from the Miocene formations in the world and the 
occurren.ce of C. ln was Nishimoto and Itoi玄awa(1977). 
americana is considered to be synonymoLls with C. because 
Lt/te Cen.oとOU"E~la"，-ç 'fn()branchs tJ-，σm つ7
びf)lc:vicaηaLericheε fe山 nsof C¥ 
Occurrence It is known 1:0 occur in tIle Miocenc sequεncεs as the Sekinobana 
the the Maenami the Hannoura Form.a-
tion and the SllSO 子、xmation
(Platε 
1843 SphJザ.naρhiscaT.lgassiz， p.23.:1司 p1.2t Hgs、35-49
1927 Sphyrnaρrist:a Agasヨiz: Lεriche、p.85， pL 16. fig. 18 
1969 Cestracion triscus (Aga~，'siz) Men日sini，p. 35， p1.6， figs. 10-16 
1983 Carcharhinus sp. ICaraSel¥-;，Tc.'l， p. 187司 p1.53‘fig. 1. 
Materials eightιen upp巴rt出 1specimens (KUE0007， 1501-1517) ancl six low己rteeth specimens 
(KUE1518-1523) from Loc. 1.; thirty-three l1PP己rteeth specimens (KUE0009， 1668-1673， 1803-1821) andεight 
lower teeth specim.ens (KUE0008， 1674， 1676， 1822-182fil Irom Loc. 3 fifty-four upper teeth specimens 
(KUE1411-1464) and sixI巴色nlower teeth只pecin1e口s(KUE14ti5-1480) from Loc. 4 : t日nllpper te日thspecim巴ns
(KUE1584-1593) and tv巴lve10"ぽrteelh日Dtxim日l1S(KUE159il-1607) frOlll Loc. 5 ; lwenty-nin巴upperteeth 
sp日cirnens(KUE1013-10'!l) 乱ndfour lower t巴色thspecim号1S(KUEI042-1045) from Loc. 6 
upper leeth sp巴cimens(KUEI0?9-1171) a 口dtwenty-nine lower t白色thspecinぽns(KUE1l73-1200) from Loc. 
7; ten uppεr t日ethspεcimens (KUEl721-1730) from Loc. S: ten upper tεe1:h specimens (KUE2500-2509) from 
Loc. 10. 
cutting 
. Teeth sma!! and dissiniilar bctween 
; crowns of lower teεth with 
crowns of upper tεcth with 
slender ; 
bear fine serrations 
teeth moder川;日;ぐrm，vnsof uppεr teeth with 
thin and oblique to distal sidεεwith fine serrations 
mee3ial convex and distal concave labial faces 
flat and lingual faces modεconvex. Lower teeth small to modεratεcrovl1ns 
of lower teeth with sharv cuttinR ed>re， slendεγ。εlon定atεthinand obliaue to distal clirection 
flat 
rectangular， wide and 
with fjnεserratlons ; both 
fac己s convex. Roots oI upper and lower 
????
Remarks The occurrence of this in were first recorded from thε 
IVliocenεMizu日正mi a九dN ishimoto The upper tooth of Carchar 
hinusρriscus vl1ith and fine serrations isεd from ones of C 
which thεcrown has and fine sεrrations near .apex and unequal and serrations 
at base. The 10¥'1疋rtooth of Cρrisc1Is with fin色serrationsaifeτ宕fr0111oncs oI C eg♂rtρm 
with fine serrations at apex to cεntrai part. 
Occurrence : The occurs in the NIiocene formation as thε 
the Sekinobana Formation， thεHigashi-inn呂 Formation‘theMaenami 
Forma 
the Harηmoura Forr口m日1atim九1丸う the Suso Fo汎rmati旬oヲI仏1，the Izm立noM江iεmberof the H 
tl暗h児eKuraha 悶 Form凡uuIona宇1孔dthe T、ak王叩iはakuboFormation， 
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Carcharhinidae geno et spo indeL 
IXう
Materials : Thr巴evertebrae (KUE0019-1921) from Loc 12. 
: Cranial and caudal surfaces with nng groups， 了oundand 
concave ; canals of haεmal arches at dorsal surface and neu了alarches at ventral surface 
and rectangular 入13.21faces of canals of neural arches at γentral surface slightly 
co孔Vεxand that of ventral surface flat ; canals of neurai arches wider than ones of 
haemal arches ; !ateral faces flat ; vertebrae 1.5 to 1目8mmin thickness 
Remarks These vertebrae were collected from the same and are considered 
to come from the same individual. 
These vertebrae to the vεrtebrae of the Carcharhinidae because the 
cranial and caudaI surfaces己rer01)ロdwith ring groups， the canal of haemal arch at the 
dorsa! surfacεand the canal of neural arch of thεventral surface forrr心 rεgr()oveSj
the lateral svrfaces are and the notchoral forarnen does not open. Thε 
features of these are also similar 1:0 ones of Carcharhinus ηfrom the 
Higashibessho Formatioi1 et 1980 as C. aff. 
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Figure 1. Map showing the fossillocalities of elasmobranchs in the Hokuriku district 
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T証ble1. Faunal Hst of clasmobranchs from the Late Cenozolc formatlons in the 
Hokurlku district 
J吐iocene Plio-Pleistoc巴口日
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Table 4. Associations of elastmobranch assemblages from the Late 
Cenozoic forma tions in the Hokuriku district. 
下訟4 坦さこ 1 2 3 4 5 B 
Hexanchus gigas VR R R 
Dalαtiαs licha R R 
Squalus cfr. serriculus R R R R 
Pristiophorus sp. R 
Dαsyatis sp. R R 
Aetobatis sp. VR 
Rhinoptera sp. R VR 
Squatinαsp. VR R 
Eugomphodus acutissima F c F 
E. cuspidatus C F C 
Odontaspis volax F 
Alopiαs superciliosus VR VR 
Cetorhinus maximus VR 
C. sp. VR 
Parαtodus benedeni VR R R 
Carcharocles megalodon R R R R R VR 
Carcharodon carcharias C 
Isurus desori F F F 
1. hαstalis R C C C R 
1. plαnus C C C 
1. oxyrhinchus 
Scyliorhinus kasenoi VR 
Hemipristis serra VR VR 
Galeocerdoαduncus R R 
G. cuvieri 
Carcharhinusαcanthodon VR 
C. egertoni R F R F 
C. prlscus C C C C F 
C. spp. 
C; Common， F; Frequent， R; Rare， VR; Very rare. 






Carcharhinus四 Eugamphodusass.， 3; Isurus-Carchαrhinus 
ass.， 4; Carchαrhinus-Eugomp1iodus-Isurus ass.， 5; 
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Miocene 14 Ma 
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influenced by epipelagic 
waters having high sea-
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EXlJlam.!tio)(l ()f PhJte I 
AlI figures X 1.5 othεrwise stated， 
Figure L Hexanchus gigas (Sismonda， 1861i 
KUEOOOl ' Lower lat巴raltooth， Loc 6， 
Figure 2， Dalatias licha (Bonnaterre， 1788)， 
KUE0057 : Lower tooth， Loc 3 
Figures 3， 4， Squalus sp 
Figure 3， KUE0058 : Upper tooth， Loc， t 
Figure 4， KUE0059・Lowertooth， Loc 7 
Figure 5， Pristiojうhorussp， KUE0061 : Rostoral tOOtlL Loc 3 
Figure 6， Rajidae， gen， et sp， indeL x 15， 
KUE0063 ' Tooth， Loc， L 
Figure 7， Rhinotiera sp， KUE0080 : Tooth， Loc 3 
Figure 8， Squatina sp， KUE0062 : Tootl~L Loc 6 
Figures 9， 10， Odo刀tastisvolax (Le Hon， 1871) 
Figure 9， KUE0091 : Antεrior tooth， Loc 3 
Figurε10， KUE0092 : Lateral tooth， LOL 3 
Figur巴s11， 12， Eug，口rnthodusacutiふsirna(A.gassiz， 1843) 
Figure 11. KUE0024 : Antεrior tooth， Loc. 1 
Figure 12， KUE0025 : Antεr10r tooth， Loc. 1 
Figures 13-17. Eugorn〆loduscustiaαli守 (Agassiz，1843) 
Figure 13. KUE0026・Antεriortooth， Loc， 7 
Figure liJ. KUE0027 : Anterior tooth， Loc. 7. 
Figure 15. KUE0028 : Lateral tooth， Loc. 70 
Figure 16. KUE0029 : Lat巴raltoot11， Loc 5 
Figure 17. KUE0030 : Anterior tooth， Loc. 6， 
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E瓦planati()ll()f Plate I 
AIl figures x 1.5 otherwise stated. 
Figure 1. Cetorhinus maximus (Gunner， 1765) 
KUE0033 : Tooth. Loc. 5 
Figure 2. AloPias su戸erciliosus(Lowe， 1833). 
KUE0032 : Lateral tooth， Loc. 3. 
Figures 3-5. Parotodus be抑edeni(Le Hon， 1871). 
Figure 3. KUE0036 : Lateral tooth， Loc. 1. x 1.0. 
Figure 4. KUE0037 : Anterior tooth， Loc. 1 
Figure 5. KUE0038 : Lateral tooth， Loc. 7. 
Figures 6-9. lsurus desori (Agassiz， 1843) 
Figure 6. KUE0039 : Lower anterior tooth， Loc. 1. 
Figure 7. KUE0040・Upper first anterior tooth， Loc. 
Figure 8. KUE0041 : Upper second anterior tooth， Loc. 3. 
Figure 9. KUE0042・Lateraltooth， Loc. 1. 
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Explanation of Plate 1I 
AIl figures in natual size otherwis巴stated.
Figures 1-7. Isuアushastalis (Agassiz， 1843) 
Figure 1. KUE0044 : Anterior tooth， Loc. 3. X 1.5. 
Figure 2. KUE0043 : Lateral tooth， Loc. 9. 
Figure 3. KUE0098 : L乱teraltooth， Loc. 2. 
Figure 4. KUE0047 : Lateral tooth， Loc. 9 
Figure 5. KUE0048 : Lateral tooth， Loc. 3. X 1.5 
Figure 6. KUE0046 : Lateral tooth， Loc. 6 
Figure 7. KUE0045 : Anterior tooth， Loc. 1. 
Figures 8， 9.Isunα戸L日目us(Agassiz， 1856). 
Figure 8. KUE0053 : Lateral tooth， Loc. 7. 
Figure 9. KUE0050 : Antεrior tooth， Loc. 5。
(a : Lingual view， b : Labial view， c : Lateral view) 
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Plate II 
一一… 宗一摺糠禦残務誇斡t 田町訪問 栓包似ぷ警罰 管解鶴鯵務理興 務司
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Explanation of Plate IV 
AIl figures in natual size otherwise stat巴d.
Figures 1-7. Isurusρlaηus (Agassiz. 1856) 
Figur巴1.KUE0051・Lateraltooth. Loc. 1. 
Figurε2. KUE0049・Lateraltooth. Loc. 6. x. 1.5 
Figure 3. KUE0054 : L旦teraltooth. Loc. 6. X 1.5 
Figurε4. KUE0093 : Lateral tooth， Loc. 7 
Figure 5. KUE0052 : Lateral tooth， Loc. 1 
Figure 6. KUE0094 : Lateral tooth， Loc. 6 
Figure 7. KUE0055 : Lateral tooth， Loc. 7. X 1.5. 
Figure 8. Isurus oxyrhinchus Rafinesque， 1810 
KUEOI03 : Lateral tooth， Loc. 14 
Figures 9， 10. Carchω'odon carchaγias (Linnaeus， 1758). 
Figure 9. KUEOI01 : Loc. 14. 
Figure 10. KUE0102・Loc.14 
Figure 11. Carc.んlroclesmegalodon (Agassiz， 1843). 
KUE0095 . Loc. 9 
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ExplaraaHolll {)f Plate V 
Figure 1. Carcharoc/es megalodon (Agassiz， 1843)， x 0.8. 
KUE0034 : Upper anterior tooth， Loc. 12 
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Explanation <{)f Plate VI 
Figure 1. Carcharoc/es megalodon (Agassiz， 1843). x 1.0 
KUE0035 : Lower anterior tooth， Loc. 12 





Explanation of Plate V1! 
Figur巴s1-4. Sりlioγhinuskasenoi， nov. sp. X 15 
Figure 1. KUE0002 (Holotype) : Loc. 7 
Figure 2. KUE0003 (Paratype-l)・Loc.7.
Figure 3. KUE0004 (Paratype-2) : Loc. 7. 
Figure 4. KUE0005 : Loc. 7. 
Figures 5， 6.HemiPηstis serra Agassiz， 1843. x l.5 
Figure 5. KUE0070・Uppertooth， Loc. 3 
Figur巴6.KUE0022 : U pp己rtooth. Loc. 11. 
Figures 7， 8.Galeocerdo adu河cusAgassiz， 1843. X 1.5 
Figurε7. KUE0065 : Loc. 3 
Figure 8. KUE0098・Loc.3 
Figures 9-11. Caア'charhinusβηscus(Agassiz， 1843). x 1.5 
Figure 9. KUE0007・Uppertooth， Loc. 1 
Figure 10. KUE0008 : Lower tooth， Loc. 3 
Figure 11. KUE0009 : Upper tooth， Loc. 3. 
Figures 12-15. Carcharhinus egertoni (Agassiz， 1843). X l.5 
Figure 12. KUEOOIO : Upper tooth， Loc. 7. 
Figure 13. KUEOOll : Upper tooth， Loc. 3 
Figure 14. KUE0012 : Lower tooth， Loc. 7. 
Figure 15. KUE0013・Uppertooth， Loc. 3 
Figure 16. Carcharhinus acanthodon (Le Hon， 1871). X 1.5 
KUE0023・Loc.3.
(a : Lingual view， b : Labial view， c : Lateral view) 
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Plate VII 
1b 1a 1 c 2a 2b 2c 
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Explanation of Plate VIl 
Figures 1-3. Carcharhinidae， gen. et sp. indet. x 1.0。
Figure 1. KUE0019 : Vert巴bra，Loc. 13. 
Figure 2. KUE0020 : Vertebra， Loc. 13. 
Figure 3. KUE0021 : Vertebra. Loc. 13. 
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